Direct binding of C1q to apoptotic cells and cell blebs induces complement activation.
Deficiency of early components of the classical pathway of complement, particularly C1q, predisposes to the development of systemic lupus erythematosus. Several studies have suggested an association between the classical complement pathway and the clearance of apoptotic cells. Mice with a targeted deletion of the C1q gene develop a lupus-like renal disease, which is associated with the presence of multiple apoptotic bodies in the kidney. In the present study we demonstrate that highly purified C1q binds to apoptotic cells and isolated blebs derived from these apoptotic cells. Binding of C1q to apoptotic cells occurs via the globular heads of C1q and induces activation of the classical complement pathway, as shown by the deposition of C4 and C3 on the surface of these cells and on cell-derived blebs. In addition, for the first time, we demonstrate that surface-bound C1q is present on a subpopulation of microparticles isolated from human plasma. Taken together, these observations demonstrate that C1q binds directly to apoptotic cells and blebs derived therefrom and support a role for C1q, possibly in concert with C4 and C3, in the clearance of apoptotic cells and blebs by the phagocytic system.